Objective: To characterize the clinical features, risk factors, radiographic findings, and prognosis of Wernicke encephalopathy after bariatric surgery. Methods: We performed a systematic review of MEDLINE, Embase, Ovid, ISI (Science Citation Index), and Google Scholar for case reports, case series, or cohort studies of Wernicke encephalopathy after bariatric surgery. Results: We found 32 cases (27 of whom were women) reported, from 2 weeks to 18 months after the procedure. Most patients had vomiting as a risk factor (n ϭ 25) and presented with the triad of Wernicke encephalopathy (confusion, ataxia, and nystagmus; n ϭ 21). Optic neuropathy, papilledema, deafness, seizures, asterixis, weakness, and sensory and motor neuropathy were also reported. Characteristic radiographic findings were hyperintense signals in the periaqueductal gray area and dorsal medial nucleus of the thalamus; radiographs were normal in 15 patients. One series from Brazil reported 4 patients (among 50 patients) with Wernicke encephalopathy; all presented with vomiting and concomitant peripheral neuropathy at a median of 2.5 months (1.5 to 3 months) after bariatric surgery. Another series identified 2 of 23 patients (both women) with Wernicke encephalopathy after bariatric surgery. Conclusion: Wernicke encephalopathy after bariatric surgery usually occurs between 4 and 12 weeks postoperatively, especially in young women with vomiting. Atypical neurologic features are common. The diagnosis is mainly clinical, because radiographic findings are normal in some patients. Prospective studies to determine the prevalence of this problem and protocols for preventive thiamine supplementation need evaluation. NEUROLOGY 2007;68:807-811 Bariatric surgery is commonly performed in the United States. 1 Neurologic complications, including Wernicke encephalopathy, have been reported after bariatric surgery. 2 However, little systematic information is available on the clinical characteristics of Wernicke encephalopathy after bariatric surgery. We performed a systematic review of Wernicke encephalopathy after bariatric surgery to characterize the onset of occurrence, predisposing factors, and clinical features.
encephalopathy occurred as early as 2 weeks after surgery 27 to as late as 78 weeks after surgery. 29 Most patients presented from 4 to 12 weeks after surgery (n ϭ 18). Wernicke encephalopathy was reported after vertical banded gastroplasty, [12] [13] [14] 16, 18, 21 Roux-en-Y gastric bypass, 17, 22, 23, 29 elective gastric partitioning, 7, 9, 32 and gastric plication. 5, 11 Information about the type of obesity surgery was lacking in other reports. When symptoms of Wernicke encephalopathy developed, patients had lost from 13% of body weight 22 up to 45% of body weight. 17 Vomiting was a predisposing factor in most patients (n ϭ 25). IV glucose without thiamine 4, 9, 10, 18, 26 and parenteral nutrition 17 were other predisposing factors. The triad of Wernicke encephalopathy (confusion, ataxia, and nystagmus) was present in 21 patients [4] [5] [6] [7] [8] [9] 11, 13, [16] [17] [18] [19] 21, 22, [27] [28] [29] 31 ; third nerve involvement, 4,17 sixth nerve palsy, 5, 16, 22 polyneuropathy (sensory and motor), 5, [7] [8] [9] [10] 14, 16, 27, 28, 30, 31 dysarthria, 22 dysmetria, 20 myoclonus 17 asterixis, 18, 26 seizures, 12 papilledema 11, 26 (including peripapillary hemorrhages with blurred disc margins), 11 hearing loss, 25 psychosis, 24, 29 and eating avoidance 24 were noted (table E-1).
Common findings on brain MRI were hyperintense signals in the dorsal medial thalamic nucleus, 18, 21, 23, 25, 26 periaqueductal gray area, 16, 21, 23, 25 third/fourth ventricles, 21, 25 and caudate nucleus and putamen. 30 Brain CT and MRI results were normal in 15 patients (table E-2) .
Serum thiamine levels were low in four patients 9,19,24,30 and normal in two patients. 25, 29 Erythrocyte transketolase levels were low in two patients 9, 17 and normal in one patient. 25 Among patients who underwent endoscopy, findings included gastric outlet obstruction, 12, 14, 19 stenosis, 13 esophagitis, 13 jejunal erosions, 24 and stomal adhesions, 9 as well as no abnormalities in a few cases. 13, 15, 22, 27 Information about thiamine supplementation was unavailable in most reports. A few patients developed Wernicke encephalopathy despite thiamine supplementation. 11, 24, 29, 30 Two patients were noncompliant. 30, 31 Most patients were treated with parenteral thiamine and made a complete recovery. Some patients had residual neurologic defects, including Korsakoff psychosis, 11 persistent amnestic state with antegrade amnesia and retrograde memory loss, 24 memory problems, 8 persistent ataxia, 4, 8, 9, 12 nystagmus, 10, 12, 18 and neuropathy. 29 One died during hospitalization from septic shock. 5 Systematic review of case series. The prevalence of Wernicke encephalopathy was 8% (4/50) from a single bariatric unit in Brazil. 32 The onset occurred within 2.5 months (range 1.5 to 3 months) after surgery. The rate of weight loss among affected patients was approximately 8.5% of body weight per month. All patients had vomiting and concomitant peripheral neuropathy. Only one patient had the triad of Wernicke encephalopathy. Radiographic information was unavailable for this series. All patients except one made a full recovery. In another series of 23 patients (among a sample of 500 patients) with neurologic complications after obesity surgery, 2 women had Wernicke encephalopathy. 33 The onset occurred 3 and 12 months after surgery, and both patients had vomiting. One of them made a partial recovery, and information was unavailable for the other patient (table 2).
Discussion.
Wernicke encephalopathy can occur after all types of bariatric surgical procedures, including Roux-en-Y gastric bypass (the most commonly performed surgical procedure for bariatric surgery in the United States), 34 vertical banded gastroplasty, and gastric partitioning. It is unclear whether the preponderance of reports among women (n ϭ 27) reflects a female predisposition for this syndrome or the underlying high rates of bariatric surgery in women, because more than 75% of all bariatric surgical procedures are performed in women. 1 The index of suspicion should be highest in the first few weeks after surgery, because Wernicke encephalopathy seems to occur between 4 and 12 weeks after surgery. The half-life of thiamine is 10 to 20 days, 35 and the occurrence of symptoms 4 to 12 weeks after surgery would thus reflect depletion of thiamine stores. However, Wernicke encephalopathy can occur as early as 2 weeks 27 to as late as 18 months 28 after surgery. In another case described in the literature, Wernicke encephalopathy occurred 13 years after gastric bypass due to concomitant alcoholism and malnutrition. 36 The highest index of suspicion should be for patients who present with concomitant vomiting, which limits thiamine intake. 37 Other predisposing factors include IV glucose, parenteral nutrition, steroid ingestion, and malabsorption after bariatric surgery.
The classic triad of Wernicke encephalopathy was present in more than half of the patients in our review, in contrast to only 16% of patients in a retrospective autopsy review. 38 Atypical neurologic features, including third and sixth cranial nerve palsies, sensory and motor polyneuropathy, dysmetria, myoclonus, seizures, hearing loss, papilledema, paresis, and psychosis were reported (table E-1). Optic neuropathy (around 2.6% of patients in a series of Wernicke encephalopathy), 39 papilledema, 40 deafness, 41 coma, rapidly progressive dementia, chorea, acute visual loss, and myoclonus 42 have been previously reported in cases of Wernicke encephalopathy. Victor, Adams, and Collins believed that nutritional deficiency, especially decreased activity of the thiamine-dependent enzyme transketolase throughout the nervous system, was responsible for degeneration of the papillomacular bundles and the development of optic neuropathy. 39 The development (1) Partial recovery (1), not reported (1) * An additional case was reported after gastric dilation in the series; hence 3 men and 2 women are included here.
WE ϭ Wernicke encephalopathy.
of amblyopia in Wernicke encephalopathy shares some similarities to other causes of amblyopia, such as tobacco amblyopia, Leber hereditary optic neuropathy, and the Cuban epidemic of optic neuropathy from 1991 to 1993. All are characterized by preferential involvement of the papillomacular bundle secondary to a common pathophysiologic mitochondrial dysfunction. 43 Similarly, deafness has been attributed to lesions in the thalamus. 25 The lesions of Wernicke encephalopathy are possibly related to vasogenic edema. 44 Vasogenic edema has been attributed to impaired energy production, increased production of free radicals, and NMDA receptormediated neuronal injury. [45] [46] [47] It is difficult to explain the entire spectrum of these neurologic features entirely on the basis of thiamine deficiency. This may suggest a role for other unexplained inflammatory mechanisms of neuronal damage, some of which play a role in neuropathy occurring after bariatric surgery. 48 In the series from Brazil, peripheral neuropathy was believed to be more common in patients with nonalcoholic Wernicke encephalopathy. 32 The authors attributed the high rates of Wernicke encephalopathy to a river-fish diet deficient in thiamine, and the presence of the enzyme thiaminase in the fish viscera. 32 A retrospective controlled study from the Mayo Clinic reported a 16% prevalence rate of peripheral neuropathy (polyneuropathy, mononeuropathy, and radiculoplexus neuropathy) after bariatric surgery. 48 However, not a single patient developed Wernicke encephalopathy in the Mayo Clinic series. 48 Multiple nutritional deficiencies apart from thiamine may be involved in the development of peripheral neuropathy after bariatric surgery. Prophylactic use of thiamine under nutritional guidance in some patients may partly explain the absence of Wernicke encephalopathy in the Mayo Clinic series. 48 MRI has a sensitivity of 53% and a specificity of 93% for the diagnosis of Wernicke encephalopathy. 49 Common brain MRI findings are hyperintense signals in the dorsal medial thalamic nuclei, periaqueductal gray area, and the third and fourth ventricle. 50 The acute stage may show mammillary body enhancement, whereas the chronic stage may show mammillary body atrophy. 49 Neuronal loss in the anterior thalamic nuclei is critical for the development of amnesia in alcoholic Korsakoff psychosis. 51 Results of radiographic imaging may be normal, necessitating treatment on clinical suspicion. Similarly, serum thiamine and serum transketolase levels may be normal and cannot be used to exclude Wernicke encephalopathy. Gastroscopy is prudent, because concomitant gastric stasis is present in some patients.
Parenteral thiamine is the treatment of choice. Some authors recommend enteral or parenteral nutrition immediately after obesity surgery to ensure adequate thiamine supplementation. 12 The prognosis is favorable for most patients, but residual neuro-logic effects, including Korsakoff psychosis, memory loss, ataxia, nystagmus, and neuropathy, may persist in some patients.
Limitations. A systematic review of cases is limited by the lack of a standardized method of reporting, incomplete information, possible selection bias within the reported cohorts, and possible publication bias.
Wernicke encephalopathy usually presents with the classic triad of symptoms (confusion, ataxia, and nystagmus) 4 to 12 weeks after bariatric surgery. It has been most often reported in young women, and vomiting is a predisposing factor in most patients. Atypical neurologic features of Wernicke encephalopathy are not uncommon. Characteristic radiographic findings such as hyperintense signals in the periaqueductal gray area and the dorsal medial nucleus of the thalamus may be absent, making an early clinical diagnosis essential. Outcomes are favorable if thiamine is instituted promptly. A systematic method of reporting cases, prospective cohort studies to determine the prevalence of this problem, and protocols for preventive parenteral thiamine supplementation needs urgent evaluation.
